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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-transmitting 
electromagnetic-wave shielding material excellently displaying 
functions such as transparency, an electromagnetic-wave 
shielding effect, visibility, etc., and manufacture thereof. 
SOLUTION: In the light-transmitting electromagnetic-wave 
shielding material, in which a hydrophilic transparent resin layer 
2 is laminated on a transparent base body 1, electroless plating 
layers 4 are laminated on the hydrophilic transparent resin layer 
2 in a pattern shape, a black pattern section is formed to the 
hydrophilic transparent resin layer 2 under the electroless 
plating layers 4, and black electroplating layers 8 covering the 
electroless plating layers 4 laminated in the pattern shape are 
laminated. 
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♦NOTICES* 1 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The translucency electromagnetic shielding material characterized by carrying out the laminating 
of the hydrophilic transparence resin layer on a transparence base, carrying out the laminating of the 
electroless deposition layer to the shape of a pattern on this hydrophilic transparence resin layer, and 
carrying out the laminating of the wrap black electroplating layer in the electroless deposition layer by 
which the laminating was carried out to the hydrophilic transparence resin layer under this electroless 
deposition layer at the shape of a pattern in the translucency electromagnetic shielding material in which the 
black pattern section is formed. 

[Claim 2] In the translucency electromagnetic shielding material by which the laminating of the hydrophilic 
transparence resin layer is carried out on a transparence base, the laminating of the electroless deposition 
layer is carried out to the shape of a pattern on this hydrophilic transparence resin layer, and the black 
pattern section is formed in the hydrophilic transparence resin layer under this electroless deposition layer 
The translucency electromagnetic shielding material characterized by carrying out the laminating of the 
electroplating layer on the electroless deposition layer by which the laminating was carried out to the shape 
of a pattern, and carrying out the laminating of the wrap black electroplating layer in the electroless 
deposition layer and the electroplating layer. 

[Claim 3] The translucency electromagnetic shielding material characterized by the black electroplating 
layer in claim 1 or claim 2 consisting of a metal of a nickel system or a chromium system. 
[Claim 4] (A) On a transparence base, form a hydrophilic transparence resin layer, form an electroless 
deposition layer on (B) hydrophilic-property transparence resin layer, and see and black-ize a hydrophilic 
transparence resin layer from a background. (C) While the resist section of a request pattern is formed on an 
electroless deposition layer and (D) etching removes the electroless deposition layer of the non-resist 
section, the black patternizing of the hydrophilic transparence resin layer under this electroless deposition 
layer is seen and carried out from a background. (E) The manufacture approach of the translucency electro- 
magnetic interference sealed materials characterized by exfoliating the resist section and forming a wrap 
black electroplating layer for (F) electroless deposition layer. 

[Claim 5] (A) On a transparence base, form a hydrophilic transparence resin layer, form an electroless 
deposition layer on (B) hydrophilic-property transparence resin layer, and see and black-ize a hydrophilic 
transparence resin layer from a background. (C) Form an electroplating layer on an electroless deposition 
layer, and the resist section of a request pattern is formed on (D) electroplating layer. (E) While etching 
removes the electroless deposition layer of the non-resist section, the black patternizing of the hydrophilic 
transparence resin layer under this electroless deposition layer is seen and carried out from a background. 
(F) The manufacture approach of the translucency electro-magnetic interference sealed materials 
characterized by exfoliating a resist and forming a wrap black electroplating layer for (G) electroplating 
layer and an electroless deposition layer. 

[Claim 6] (A) On a transparence base, form a hydrophilic transparence resin layer, form an electroless 
deposition layer on (B) hydrophilic-property transparence resin layer, and see and black-ize a hydrophilic 
transparence resin layer from a background. (C) While the resist section of a request pattern is formed on an 
electroless deposition layer and (D) etching removes the electroless deposition layer of the non-resist 
section, the black patternizing of the hydrophilic transparence resin layer under this electroless deposition 
layer is seen and carried out from a background. (E) The manufacture approach of the translucency electro- 
magnetic interference sealed materials characterized by exfoliating a resist, forming an electroplating layer 
on (F) electroless deposition, and forming a wrap black electroplating layer for (G) electroplating layer and 
an electroless deposition layer. 
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[Claim 7] (A) All over a transparence base top, form a hydrophilic transparence resin layer, form an 
electroless deposition layer all over (B) hydrophilic-property transparence resin layer top, and see and black- 
ize a hydrophilic transparence resin layer from a background. (C) Form the resist section of a request pattern 
on an electroless deposition layer, and an electroplating layer is formed in the (D) non-resist section. (E) 
While a resist is exfoliated and (F) etching removes the electroless deposition layer of the electric deposit 
non-existed section, the black patternizing of the hydrophilic transparence resin layer under this electroless 
deposition layer is seen and carried out from a background. (G) The manufacture approach of the 
translucency electro-magnetic interference sealed materials characterized by forming a wrap black 
electroplating layer for an electroplating layer and an electroless deposition layer front face. 
[Claim 8] The manufacture approach of the translucency electro-magnetic interference sealed materials 
characterized by the black electroplating layer in claims 4-7 consisting of a metal of a nickel system or a 
chromium system. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the translucency electro-magnetic interference sealed 
materials which can serve to cover an electromagnetic wave and can see through the screens, such as the 
interior, such as a microwave oven and a measuring machine machine, CRT, and a plasma display panel, 
and its manufacture approach. 
[0002] 

[Description of the Prior Art] The laminating of the hydrophilic transparence resin layer 2 is carried out on 
the transparence base 1 , the laminating of the electroless deposition layer 4 is carried out to the shape of a 
pattern on this hydrophilic transparence resin layer 2, and there is a translucency electromagnetic shielding 
material by which the black pattern section 6 is formed in the hydrophilic transparence resin layer 2 under 
this electroless deposition layer so that it may be conventionally indicated by patent No. 2,717,734 (refer to 
drawing 1 ). When an electroless deposition layer is microscopically seen from an observer, it is visible as 
black patterns, such as the shape of a fine mesh. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned ingredient had the following 
faults. That is, although black is presenting the inferior surface of tongue of an electroless deposition layer, 
the top face of an electroless deposition layer remains maintaining metallic luster. For this reason, in case 
the front face of a display is equipped with this translucency electromagnetic shielding material, the field 
which presents said black will counter an observer and the field which presents said metallic luster will 
counter a display. In this case, in order that it might be reflected in respect of presenting said metallic luster 
of an electroless deposition layer and the synchrotron orbital radiation from a display might illuminate a 
display front face again, there was a fault that the visibility by the observer of a display image worsened. 
[0004] In order to solve this fault (i.e., in order to suppress surface reflection of a metal and to raise 
visibility), there is a method of processing as follows the field which presents metallic luster, for example. 
(1) The approach of carrying out surface roughening with sandblasting etc. and forming irregularity, the 
approach of carrying out (2) oxidation treatments and forming a black coat, the approach of coating (3) 
irregularity film with printing etc., the approach of coating (4) tapetums nigrum with printing etc. 
[0005] However, also in which approach of (1) - (4), since a physical impact and chemical change were 
given to the hydrophilic transparence resin layer and the electroless deposition layer, the transparency of a 
hydrophilic transparence resin layer fell, and it originated in damage on an electroless deposition layer, and 
the electromagnetic wave shielding effect was falling. Moreover, when the conductivity of an electroless 
deposition layer fell, there was also a trouble of being hard to take a ground. 

[0006] Moreover, by the approach of of (1), (3), and (4), since said thing [ carrying out surface roughening 
and coating the concavo-convex film etc. ] was very difficult in the "side face 9" of an electroless deposition 
layer, the visibility when being unable to suppress reflection of the light by the side face 9 of an electroless 
deposition layer, especially seeing from across has not been improved. 

[0007] Moreover, it was difficult to coat with the concavo-convex film or tapetum nigrum especially only 
the part in which an electroless deposition layer exists by the approach of of (3) and (4) (the so-called 
patternizing). Since a resist process etc. was needed, it was inferior in productivity to make it only the part 
which takes a ground among electroless deposition layers not form said concavo-convex film etc., in order 
to take a ground in this case furthermore. 
[0008] 

[Means for Solving the Problem] In order that this invention may solve the above troubles, the laminating of 
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the hydrophilic transparence resin layer is carried out on (1) transparence base. In the translucency 
electromagnetic shielding material by which the laminating of the electroless deposition layer is carried out 
to the shape of a pattern on this hydrophilic transparence resin layer, and the black pattern section is formed 
in the hydrophilic transparence resin layer under this electroless deposition layer The electroless deposition 
layer by which the laminating was carried out to the shape of a pattern was constituted as the laminating of 
the wrap black electroplating layer was carried out. 

[0009] In order that this invention may solve the above troubles, the laminating of the hydrophilic 
transparence resin layer is carried out on (2) transparence base. In the translucency electromagnetic 
shielding material by which the laminating of the electroless deposition layer is carried out to the shape of a 
pattern on this hydrophilic transparence resin layer, and the black pattern section is formed in the 
hydrophilic transparence resin layer under this electroless deposition layer The laminating of the 
electroplating layer was carried out on the electroless deposition layer by which the laminating was carried 
out to the shape of a pattern, and the electroless deposition layer and the electroplating layer were 
constituted as the laminating of the wrap black electroplating layer was carried out. 
[0010] This invention was constituted so that the above (1) or the black electroplating layer in (2) might 
consist of a metal of a nickel system or a chromium system. 

[001 1] In order that this invention may solve the above troubles, on (4) (A) transparence base Form a 
hydrophilic transparence resin layer, form an electroless deposition layer on (B) hydrophilic-property 
transparence resin layer, and a hydrophilic transparence resin layer is seen and black-ized from a 
background. (C) While the resist section of a request pattern is formed on an electroless deposition layer and 
(D) etching removes the electroless deposition layer of the non-resist section, the black patternizing of the 
hydrophilic transparence resin layer under this electroless deposition layer is seen and carried out from a 
background. (E) The resist section was exfoliated, and (F) electroless deposition layer was constituted so 
that a wrap black electroplating layer might be formed. 

[0012] In order that this invention may solve the above troubles, on (5) (A) transparence base Form a 
hydrophilic transparence resin layer, form an electroless deposition layer on (B) hydrophilic-property 
transparence resin layer, and a hydrophilic transparence resin layer is seen and black-ized from a 
background. (C) Form an electroplating layer on an electroless deposition layer, and the resist section of a 
request pattern is formed on (D) electroplating layer. (E) While etching removes the electroless deposition 
layer of the non-resist section, the black patternizing of the hydrophilic transparence resin layer under this 
electroless deposition layer is seen and carried out from a background. (F) The resist was exfoliated, and (G) 
electroplating layer and the electroless deposition layer were constituted so that a wrap black electroplating 
layer might be formed. 

[0013] In order that this invention may solve the above troubles, on (6) (A) transparence base Form a 
hydrophilic transparence resin layer, form an electroless deposition layer on (B) hydrophilic-property 
transparence resin layer, and a hydrophilic transparence resin layer is seen and black-ized from a 
background. (C) While the resist section of a request pattern is formed on an electroless deposition layer and 
(D) etching removes the electroless deposition layer of the non-resist section, the black patternizing of the 
hydrophilic transparence resin layer under this electroless deposition layer is seen and carried out from a 
background. (E) The resist was exfoliated, the electroplating layer was formed on (F) electroless deposition, 
and (G) electroplating layer and the electroless deposition layer were constituted so that a wrap black 
electroplating layer might be formed. 

[0014] In order that this invention may solve the above troubles, all over (7) (A) transparence base top Form 
a hydrophilic transparence resin layer, form an electroless deposition layer all over (B) hydrophilic-property 
transparence resin layer top, and a hydrophilic transparence resin layer is seen and black-ized from a 
background. (C) Form the resist section of a request pattern on an electroless deposition layer, and an 
electroplating layer is formed in the (D) non-resist section. (E) While a resist is exfoliated and (F) etching 
removes the electroless deposition layer of the electric deposit non-existed section, the black patternizing of 
the hydrophilic transparence resin layer under this electroless deposition layer is seen and carried out from a 
background. (G) The electroplating layer and the electroless deposition layer front face were constituted so 
that a wrap black electroplating layer might be formed. 

[0015] This invention was constituted so that the black electroplating layer in aforementioned (4) - (7) might 

consist of a metal of a nickel system or a chromium system. 

[0016] 

[Embodiment of the Invention] Hereafter, an example explains this invention in detail, referring to a 
drawing. Drawing 1 is the sectional view of a translucency electromagnetic shielding material given in 
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patent 2,717,734th. Drawing 2 and drawing 3 are the sectional views showing the example of the 
translucency electro-magnetic interference sealed materials of this invention. Drawing 4 - drawing 7 are the 
sectional views showing each process of the manufacture approach of the electro-magnetic interference 
sealed materials of this invention. 1 — a transparence base and 2 ~ a hydrophilic transparence resin layer and 
4 ~ in an electroless deposition layer and 5, an electroplating layer and 8 show a black electroplating layer, 
and, as for the resist section and 6, 9 shows the side face, as for the black pattern section and 7. 
[0017] Hereafter, it explains focusing on the manufacture approach of this invention. First, the hydrophilic 
transparence resin layer 2 is formed on the transparence base 1 (refer to drawing 4 (A), drawing 5 (A), and 
drawing 6 (A)). 

[0018] As a transparence base 1, there is a base of the shape of tabular [ which consists of glass, acrylic 
resin, polycarbonate resin, polyethylene resin, an AS resin, vinyl acetate resin polystyrene resin, 
polypropylene resin, polyester resin, cellulose acetate resin, polysulphone resin, polyether sulphone resin, 
polyvinyl chloride resin, etc. ], and a film. The configuration of the transparence base 1 does not necessarily 
need to be a plane, and a curved surface-like is sufficient as it. 

[0019] Vinyl alcohol system resin, acrylic resin, cellulose system resin, etc. are [ that what is necessary is 
just what can be black-ized at a next electroless deposition process ] suitable for the hydrophilic 
transparence resin layer 2. For example, as vinyl alcohol system resin, an ethylene- vinylalcohol copolymer, 
a vinyl acetate vinyl alcohol copolymer, etc. are desirable. Moreover, as acrylic resin, polyhydroxy ethyl 
acrylate, polyhydroxy propylacrylate, polyhydroxyethyl methacrylate, polyhydroxy propyl methacrylate, 
polyacrylamide, the poly methylol acrylamides, or these copolymers are desirable. Moreover, as cellulose 
system resin, a nitrocellulose, an acetyl cellulose, an acetyl propyl cellulose, acetyl butyl cellulose, etc. are 
desirable. As the formation approach of the hydrophilic transparence resin layer 2, spin coating, roll coating, 
die coating, DIP coating, bar coating, etc. occur. 

[0020] Next, the electroless deposition layer 4 is formed on the hydrophilic transparence resin layer 2 (refer 
to drawing 4 (B), drawing 5 (B), drawing 6 (B), and drawing 7 (B)). The hydrophilic transparence resin 
layer 2 is black-ized by this process. Specifically, the hydrophilic transparence resin layer 2 is immersed in 
catalyst solutions for chemical plating, such as palladium catalyst liquid. Or the hydrophilic transparence 
resin layer 2 may be made to distribute and contain a palladium compound, a silver compound, etc. which 
serve as a plating nucleus of electroless deposition beforehand. In this case, the hydrophilic transparence 
resin layer 2 does not need to be immersed in the catalyst solution for chemical plating. Next, the 
hydrophilic transparence resin layer 2 in which the electroless deposition nucleus was formed is immersed 
in electroless deposition liquid, and the electroless deposition layer 4 is formed. The hydrophilic 
transparence resin layer 2 is black-ized by this electroless deposition processing. Copper or nickel is suitable 
for the class of electroless deposition. When conductive high copper is used, 0.2 micrometers - 5 
micrometers are suitable for the thickness of the electroless deposition layer 4. In the case of 0.2 
micrometers or less, an electromagnetic wave shielding effect is low, and thin line patterning by etching 
becomes difficult in 5 micrometers or more. 

[002 1 ] Moreover, as shown in drawing 5 , in order to gather a plating membrane formation rate, the 
electroplating layer 7 can be further formed on the front face of the electroless deposition layer 4. If the 
electroplating layer 7 is used together, the high shielding ingredient of an electromagnetic wave shielding 
effect can be formed quickly. When using the electroplating layer 7 together, the thickness of the electroless 
deposition layer 4 is good at 0.5 micrometers or less. In this case, the role of the electroless deposition layer 
7 is forming the substrate conductive layer for forming black in the inferior surface of tongue of the 
electroless deposition layer 7, and the electroplating layer 7. 

[0022] In this invention, it checked that, the approach of forming a black electroplating layer so that an 
electroless deposition layer or an electroless deposition layer, and an electroplating layer may be covered 
was suitable. Furthermore, it checked that it was still the more nearly optimal in a black electroplating layer 
being a black electroplating layer of a nickel system or a chromium system. 

[0023] Although the manufacture approach of this invention has four practical kinds shown in drawing 4 - 
drawing 7 at least, the contents which this invention indicates are not limited to these. 
[0024] The manufacture approach shown in the process (A) of drawing 4 - a process (F) is explained. First, 
the hydrophilic transparence resin layer 2 is formed on the transparence base 1 (process (A)), the electroless 
deposition layer 4 is formed, a hydrophilic transparence resin layer is seen and black-ized from a 
background, and the resist pattern 5 of (process (B)) and a request is formed on the electroless deposition 
layer 4 (process (C». The pattern of this resist section 5 is designed so that the fluoroscopy nature of electro- 
magnetic interference sealed materials and conductivity by this invention may be secured. The resist section 
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5 is good to form by print processes or the photolithography method. Next, while etching removes the 
electroless deposition layer of the non-resist section, the black patternizing of the hydrophilic transparence 
resin layer under this electroless deposition layer is seen and carried out from a background (process (D)). 
Consequently, the black pattern section 6 which carried out aim coincidence with it is formed in the bottom 
of the patternized electroless deposition layer 4. Moreover, the hydrophilic transparence resin layer 2 of the 
part from which black was removed shows translucency. An etching reagent is suitably chosen according to 
the class of metal of the electroless deposition layer 4. For example, if metals are nickel and copper, it is 
good to use a ferric-chloride water solution. Next, after exfoliating the resist section 5 (process (E)), the 
black electroplating layer 8 is formed on the front face of the electroless deposition layer 4 using the black 
electrical-and-electric-equipment nickel-plating liquid shown below (refer to a process (F) and drawing 2 ). 
In addition, since the black electroplating layer 8 is formed only in the electroless deposition layer 4, it is 
unnecessary. [ of a pattern chemically-modified / of the black electroplating layer 8 / degree ] Although the 
laminating of the black electroplating layer 8 is carried out to the electroless deposition layer 4 which has 
conductivity by the electric action, it is because the laminating of the electric action is not committed and 
carried out to the hydrophilic transparence resin layer 2 which does not have conductivity. 
<Black nickel-plating liquid> nickel sulfate 100 g/1 ammonium nickel sulfate 30 g/1 zinc sulfate 15 g/1 
sodium thiocyanate 30 degrees C - 70 degrees C are suitable, below 30 degrees C, a reaction cannot progress 
easily, and liquid management is difficult for lOg [/I. ] plating temperature above 70 degrees C. 0.1 A/dm2 - 
5 A/dm2 are suitable for current density, film formation is difficult in two or less 0. 1 A/dm, and the black 
electroplating layer 8 becomes weak in two or more 5 A/dm. 

[0025] The manufacture approach shown in the process (A) of drawing 5 - a process (G) is explained. First, 
the hydrophilic transparence resin layer 2 is formed on the transparence base 1 (process (A)), the electroless 
deposition layer 4 is formed, a hydrophilic transparence resin layer is seen from a background, the 
hydrophilic resin layer 2 is black-ized, and (process (B)) and the electroplating layer 7 are formed (process 
(C)). In this case, 0.5 micrometers or less are sufficient as the thickness of an electroless deposition layer, 
and conductivity is mainly given by the electroplating layer 7. The desired resist pattern 5 is formed on the 
electroplating layer 7 (process (D)). The pattern of this resist section 5 is designed so that the fluoroscopy 
nature of electro-magnetic interference pealed materials and conductivity by this invention may be secured. 
The resist section 5 is good to form by print processes or the photolithography method. Next, while etching 
removes the electroless deposition layer of the non-resist section, the black patternizing of the hydrophilic 
transparence resin layer under this electroless deposition layer is seen and carried out from a background 
(process (E)). Consequently, the black pattern section 6 which carried out aim coincidence with it is formed 
in the bottom of the patternized electroplating layer 7 and the electroless deposition layer 4. Moreover, the 
hydrophilic transparence resin layer 2 of the part from which black was removed shows translucency. An 
etching reagent is suitably chosen according to the class of metal of the electroplating layer 7 and the 
electroless deposition layer 4. For example, if metals are nickel and copper, it is good to use a ferric-chloride 
water solution. Next, using the black electrical-and-electric-equipment nickel-plating liquid shown below, 
after exfoliating the resist section 5 (process (F)), the black electroplating layer 8 is formed so that the 
electroplating layer 7 and the electroless deposition layer 4 may be covered (refer to a process (G) and 
drawing 3 ). The top faces of the electroplating layer 7, side faces 9, and all the side faces 9 of the 
electroless deposition layer 4 are covered with the black electroplating layer 8. In addition, since the black 
electroplating layer 8 is not formed in the electroplating layer 7 and the electroless deposition layer 4, it is 
unnecessary. [ of a pattern chemically-modified / of the black electroplating layer 8 / degree ] Although the 
laminating of the black electroplating layer 8 is carried out to the electroplating layer 7 and the electroless 
deposition layer 4 which have conductivity by the electric action, it is because the laminating of the electric 
action is not committed and carried out to the hydrophilic transparence resin layer 2 which does not have 
conductivity. 

<Black nickel-plating liquid> nickel sulfate 80 g/1 ammonium nickel sulfate 50 g/1 zinc sulfate 30 g/1 
sodium thiocyanate 30 degrees C - 70 degrees C are suitable, below 30 degrees C, a reaction cannot progress 
easily, and liquid management is difficult for 20 g/1 plating temperature above 70 degrees C. 0.1 A/dm2 - 5 
A/dm2 are suitable for current density, film formation is difficult in two or less 0.1 A/dm, and the black 
electroplating layer 8 becomes weak in two or more 5 A/dm. 

[0026] The manufacture approach shown in the drawing 6 process (A) - a process (G) is explained. First, in 
order to form the hydrophilic transparence resin layer 2 on the transparence base 1 (process (A)) and to use 
electroplating together, the electroless deposition layer 4 is formed by thickness 0.5 micrometers or less, and 
a hydrophilic transparence resin layer is seen and black-ized from a background (process (B)). Next, the 
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desired resist pattern 5 is formed on the electroless deposition layer 4 (process (C)). The pattern of this resist 
section 5 is designed so that the fluoroscopy nature of electro-magnetic interference sealed materials and 
conductivity by this invention may be secured. The resist section 5 is good to form by print processes or the 
photolithography method. Next, while etching removes the electroless deposition layer of the non-resist 
section, the black patternizing of the hydrophilic transparence resin layer under this electroless deposition 
layer is seen and carried out from a background (process (D)). Consequently, the black pattern section 6 
which carried out aim coincidence with it is formed in the bottom of the patternized electroless deposition 
layer 4. Moreover, the hydrophilic transparence resin layer 2 of the part from which black was removed 
shows translucency. An etching reagent is suitably chosen according to the class of metal of the electroless 
deposition layer 4. For example, if metals are nickel and copper, it is good to use a ferric-chloride water 
solution. Next, after exfoliating the resist section 5 (process (E)), it forms on the electroless deposition layer 

4 which had the electroplating layer 7 patternized (process (F)). In this case, since the thickness of the 
electroless deposition layer 4 is thin, thin line processing by etching becomes simple. In addition, since the 
electroplating layer 7 is formed only in the electroless deposition layer 4, it is unnecessary. [ of patternizing 
of the electroplating layer 7 ] Although the laminating of the electroplating layer 7 is carried out to the 
electroless deposition layer 4 which has conductivity by the electric action, it is because the laminating of 
the electric action is not committed and carried out to the hydrophilic transparence resin layer 2 which does 
not have conductivity. Next, the black electroplating layer 8 is formed using the black electrical -and- 
electric-equipment chrome plating liquid shown below, for example on the front face of the electroplating 
layer 7 and the electroless deposition layer 4 (process (G)). The top faces of the electroplating layer 7, side 
faces 9, and all the side faces 9 of the electroless deposition layer 4 are covered with the black electroplating 
layer 8. In addition, since the black electroplating layer 8 is not formed in the electroplating layer 7 and the 
electroless deposition layer 4, it is unnecessary. [ of a pattern chemically-modified / of the black 
electroplating layer 8 / degree ] Although the laminating of the black electroplating layer 8 is carried out to 
the electroplating layer 7 and the electroless deposition layer 4 which have conductivity by the electric 
action, it is because the laminating of the electric action is not committed and carried out to the hydrophilic 
transparence resin layer 2 which does not have conductivity. 

<Black electrical-and-electric-equipment chrome plating liquid> chromium trioxide 400 g/1 glacial acetic 
acid 2 g/1 urea 10 degrees C - 30 degrees C are suitable, below 10 degrees C, a reaction cannot progress 
easily, and liquid management is difficult for 3 g/1 plating temperature above 30 degrees C. 30 A/dm2 - 70 
A/dm2 are suitable for current density. 

[0027] The manufacture approach shown in the process (A) of drawing 7 - a process (G) is explained. First, 
in order to form the hydrophilic transparence resin layer 2 on the transparence base 1 (process (A)) and to 
use electroplating together, the electroless deposition layer 4 is formed by thickness 0.5 micrometers or less, 
and a hydrophilic transparence resin layer is seen and black-ized from a background (process (B)). Next, the 
resist pattern 5 with the negative pattern of a request pattern is formed on the electroless deposition layer 4 
(process (C)). The pattern of this resist section 5 is designed so that the fluoroscopy nature of electro- 
magnetic interference sealed materials and conductivity by this invention may be secured. The resist section 

5 is good to form by print processes or the photolithography method. Next, the electroplating layer 7 is 
formed on the electroless deposition layer 4 of the part in which the non-resist section 5, i.e., the resist 
section, is not formed (process (D)). In this case, the thickness of the electroplating layer 7 is comparable as 
the thickness of the resist layer 5, or is made into less than [ it ]. Next, after exfoliating the resist section 5 
(process (E)), while etching removes the electroless deposition layer of the electric deposit non-existed 
section, the black patternizing of the hydrophilic transparence resin layer under this electroless deposition 
layer is seen and carried out from a background (process (F)). Consequently, the electroless deposition layer 
4 and the black pattern section 6 which carried out aim coincidence with the patternized electroplating layer 
7 are formed. However, since the electroplating layer 7 is used as a resist in this case, a part of electroplating 
layer 7 is removed by etching. Therefore, 1 micrometers or more of thickness of the electroplating layer 7 
are needed. The hydrophilic transparence resin layer 2 of the part from which black was removed shows 
translucency. An etching reagent is suitably chosen according to the class of metal of the electroless 
deposition layer 4. For example, if metals are nickel and copper, it is good to use a ferric-chloride water 
solution. Next, the black electroplating layer 8 is formed using the black electrical-and-electric-equipment 
chrome plating liquid shown below, for example on the front face of the electroplating layer 7 and the 
electroless deposition layer 4 (process (G)). The top faces of the electroplating layer 7, side faces 9, and all 
the side faces 9 of the electroless deposition layer 4 are covered with the black electroplating layer 8. In 
addition, since the black electroplating layer 8 is not formed in the electroplating layer 7 and the electroless 
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deposition layer 4, it is unnecessary. [ of a pattern chemically-modified / of the black electroplating layer 8 / 
degree ] Although the laminating of the black electroplating layer 8 is carried out to the electroplating layer 
7 and the electroless deposition layer 4 which have conductivity by the electric action, it is because the 
laminating of the electric action is not committed and carried out to the hydrophilic transparence resin layer 
2 which does not have conductivity. 

<Black electrical-and-electric-equipment chrome plating liquid> chromium trioxide 400 g/1 glacial acetic 
acid 10 degrees C - 20 degrees C are suitable, below 10 degrees C, a reaction cannot progress easily, and 
liquid management is difficult for 50 g/1 plating temperature above 20 degrees C. 30 A/dm2 - 100 A/dm2 
are suitable for current density. In addition, in order to form the black of the electroless deposition layer 4 
and the hydrophilic transparence resin layer 2 under it in a request pattern, it is not based on etching 
processing but you may make it form by other approaches. For example, the hydrophilic transparence resin 
layer 2 is formed only in the formation schedule part of the current carrying part on the transparence base 1 , 
and it may be made to carry out electroless deposition processing after that. 
[0028] 

[Example] On the PET film with a <example 1> (refer to drawing 4 ) thickness of 100 micrometers, the 
methanol solution of polyhydroxy propyl aery late and a palladium catalyst was applied, and it dried at 70 
degrees C for 15 minutes (process (A)). It rinsed and dried, after carrying out non-electrolytic copper plating 
processing at 40 degrees C (process (B)). The resist section 5 with a line breadth [ of 20 micrometers ] and 
pitch 200micrometer grid pattern was formed by the photolithography method (process (C)). It etched in the 
ferric-chloride water solution (process (D)), and the resist was exfoliated after rinsing and desiccation 
(process (E)). Next, the black electroplating layer 8 was formed on the front face of the electroless 
deposition layer 4 using the black electrical-and-electric-equipment nickel-plating liquid shown below 
(process (F)). 

<Black nickel-plating liquid> nickel sulfate 70 g/1 ammonium nickel sulfate 40 g/1 zinc sulfate 20g [/l. ] 
sodium thiocyanate 15 g/1 plating temperature was performed at 30 degrees C, and current density was 
performed by 1 A/dm2. The visibility of the obtained translucency electro-magnetic interference sealed 
materials was very high, and the rate of a light reflex of the black electroplating layer 8 was 8%. 
[0029] The non-electrolytic copper deposit 4 of 0.5 micrometers of thickness was obtained by the same 
approach as <an example 2 <an example 1» (refer to drawing 5 ) (a process (A), (B)). Next, by electrolytic 
copper plating, the electroplating layer 7 of 3 -micrometer thickness was formed on the electroless deposition 
layer 4 (process (C)). The resist section^ was formed like <the example 1> (process (D)), it etched with the 
ferric-chloride solution (process (E)), and the resist section 5 was removed (process (F)). Next, the black 
electroplating layer 8 was formed using the black electrical-and-electric-equipment nickel-plating liquid 
shown below on the front face of the electroplating layer 7 and the electroless deposition layer 4 (process 
(G)). 

<Black nickel-plating liquid> nickel sulfate 85 g/1 ammonium nickel sulfate 30 g/1 zinc sulfate 15g [/l. ] 
sodium thiocyanate 20 g/1 plating temperature was performed at 50 degrees C, and current density was 
performed by 0.5 A/dm2. The visibility of the obtained translucency electro-magnetic interference sealed 
materials was very high, and the rate of a light reflex of the black electroplating layer 8 was 12%. 
[0030] On the PET film with a <example 3> (refer to drawing 6 ) thickness of 100 micrometers, cellulose 
acetate and the dichloromethane ethanol mixed solvent solution of a palladium catalyst were applied, and it 
dried at 70 degrees C for 20 minutes (process (A)). Non-electrolytic copper plating processing was carried 
out at 45 degrees C, and the electroless deposition layer 4 of 0.3 micrometers of thickness was obtained 
(process (B)). The resist section 5 with a line breadth [ of 15 micrometers ] and pitch 1 SOmicrometer grid 
pattern was formed by the photolithography method after rinsing and desiccation (process (C)). It etched in 
the ferric-chloride water solution (process (D)), and the resist was exfoliated after rinsing and desiccation 
(process (E)). By electroplating, the 2-micrometer electrolytic copper deposit 7 was formed on the front face 
of the patternized electroless deposition layer 4 (process (F)). Next, the black electroplating layer 8 was 
formed using the black electrical-and-electric-equipment chrome plating liquid shown below on the front 
face of the electroplating layer 7 and the electroless deposition layer 4 (process (G)). 
<Black electrical-and-electric-equipment chrome plating liquid> chromium trioxide 350 g/1 glacial acetic 
acid 3 g/1 urea 3 g/1 plating temperature'is 20 degrees C, and current density was performed by 30 A/dm2. 
The visibility of the obtained translucency electro-magnetic interference sealed materials was very high, and 
the rate of a light reflex of the black electroplating layer 8 was 10%. 

[0031] On the acrylic film with a <example 4> (refer to drawing 7 ) thickness of 300 micrometers, cellulose 
acetate and the dichloromethane ethanol mixed solvent solution of a palladium catalyst were applied, and it 
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dried at 60 degrees C for 30 minutes (process (A)). Non-electrolytic copper plating processing was carried 
out at 42 degrees C, and the electroless deposition layer 4 of 0.2 micrometers of thickness was obtained 
(process (B)). The resist section 5 of 2-micrometer thickness with a line breadth [ of 25 micrometers ] and 
pitch 150micrometer reciprocal -lattice pattern was formed by the photolithography method after rinsing and 
desiccation (process (C)). By electroplating, the 2-micrometer electrolytic copper deposit 7 was formed on 
the front face of the electroless deposition layer 4 of the non-resist section (process (D)). After exfoliating 
the resist section 5 (process (E)), electric deposit non-existed section was etched in the ferric-chloride water 
solution, and it rinsed and dried (process (F)). Next, the black electroplating layer 8 was formed using the 
black electrical-and-electric-equipment chrome plating liquid shown below on the front face of the 
electroplating layer 7 and the electroless deposition layer 4 (process (G)). 

<Black electrical-and-electric-equipment chrome plating liquid> chromium trioxide 400 g/1 glacial acetic 
acid 5 g/1 urea 2 g/1 plating temperature is 25 degrees C, and current density was performed by 50 A/dm2. 
The visibility of the obtained translucency electro-magnetic interference sealed materials was very high, and 
the rate of a light reflex of the black electroplating layer 8 was 9%. 

[0032] On the glass plate with a <example 5> (refer to drawing 2 and drawing 8 ) thickness of 3mm, the 
methanol solution of polyhydroxy propyl aery late and a palladium catalyst was applied, and it dried at 90 
degrees C for 45 minutes (process (A)). It rinsed and dried, after carrying out non-electrolytic copper plating 
processing at 40 degrees C (process (B)). The resist section 5 with a line breadth [ of 20 micrometers ] and 
pitch 200micrometer grid pattern was formed by the photolithography method (process (C)). In addition, the 
resist section 5 prepared the solid section in the outer frame of a glass plate in order to take the ground 
section around a grid pattern (refer to drawing 8 ). It etched in the ferric-chloride water solution (process 
(D)), and the resist was exfoliated after rinsing and desiccation (process (E)). Next, the black electroplating 
layer 8 was formed on the front face of the electroless deposition layer 4 using the black electrical-and- 
electric-equipment nickel-plating liquid shown below (refer to a process (F), drawing 2 , and drawing 8 ). 
<Black nickel-plating liquid> nickel sulfate 70 g/1 ammonium nickel sulfate 40 g/1 zinc sulfate 20g [/l. ] 
sodium thiocyanate 15 g/1 plating temperature was performed at 30 degrees C, and current density was 
performed by 1 A/dm2. The visibility of the obtained translucency electro-magnetic interference sealed 
materials was very high, and the rate of a light reflex of the black electroplating layer 8 was 8%. 
[0033] 

[Effect of the Invention] By the translucency electromagnetic shielding material and its manufacture 
approach of this invention, since the laminating of the black electroplating layer is alternatively carried out 
only to a part (an electroless deposition layer or an electroless deposition layer, and electroplating layer) 
with conductivity by the electric action, many following effectiveness is done so. 

(1) Since neither a physical impact nor chemical change is given to a hydrophilic transparence resin layer, 
an electroless deposition layer, and an electroplating layer, the transparency of a hydrophilic transparence 
resin layer does not fall, or originate in damage on an electroless deposition layer, and an electromagnetic 
wave shielding effect does not fall. Moreover, since the conductivity of an electroless deposition layer does 
not fall, there is also no trouble of being hard to take a ground. 

(2) Moreover, since the laminating of the black electroplating layer is simply carried out to the "side face" of 
an electroless deposition layer or an electroplating layer and reflection of the light by this "side face" can 
also be suppressed, the visibility especially when seeing from across will be improved, and the visibility 
from a full field angle becomes good. 

(3) Since the resist process for there being no need for patternizing of a black electroplating layer, and 
taking a ground further does not have the need, either, the production process of translucency electro- 
magnetic interference sealed materials can be simplified, and productivity improves. 

[Translation done.] 
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o . 5 /i mWTTck < , mnmt±icm^ y'*m i k 

*B 7±{cflM"f £> (IS (D) ) o Z<Dlsi?Zh&5 
6 0 l/^Xh»5ttfl]»Ji£&aWi7* HJ V^57^ 

u^x h»©aiwjB* -y+afci^-f sfct&kMn 

*-yftT3 (is (e) ) „ *©*s*, /^->fk$ 

tifctER* y +1 7 *j J: tflWtflf* -y *JI 4 <D~Flc Zti 
Tpto z-v^y^mmn* -y *g 7 feJ: -y 

*»4o*i!©a«k:«fcoa3t3!«3-rso &m 
(f) ) , miai£T£**m&MfiL-y*)\'*'y*m 

Z&m Lxm&t&X -y 8 -y 7 <fc t>* 

&«$^y*Jf 4£B9«fc9tc«t5 (IS (G) , 

v>±m t mm 9 & «t t>*&«8? y -y *s 4 ©hj® 9 <d#t 

SM*y*/18©^£-yffciS{i^T*&3„ 

6, Hfemf^-y*)! 8M\ g«1Mrrs*M;*-y* 



10 



20 



30 



40 
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<Mfe- -y -y *f&> 
KtK^ >y 8 0g/l 
tfaM-v / r)l'7y : e-VL. 5 0g/l 

fiftggffiiQ 3 0g/l 

^•yyysstF'j^i. 20 g/i 

* -y 3 0^-70 TC#iIijT\ 3 0 tWTT?t4 
.13.0. lA/dm 2 ~5A/dm 2 tfilST', 0. 1 



50 



A/dm UTTttSUBJfijbWe, 5 A/ d m 2 J-XIT* 
[0 0 2 6] 06IS (A) -IS (G) {C*ftBI?3 

2%m^L (is (a) ) % n$s.*v*z&mt%rc 
a, o . 5 n mMTvmm-emwm* >y 4 *jgis t 

T«*tt2W1«lii»**«l*^MTJSRfe{b , rS (IS 
(B) ) o Bf2©U^xh/^-y5*«WIS^ 
v *M 4 ±lc&jg.? 5 (IS (C) ) . L©l/J?xh» 

stt*5 «fc vmmmm® $ ns £ -5 tc&th* nfc or* 

$>So Uv ? XhgP5«01WJffiSS^«7^ hvv??y 

AZ-y{t?% (IS (D) ) o AZ-yit 

mzmmtz #k u^t, hgps «hjk Lit& 

(IS (E) ) , *SL*'y*fl7£/<*-VffcSft;fcat 
««¥^y**4 0±t««-rs (IS (F) ) o 

-y*B 4 ©BIJP^wll/ Wx»yfy ^7*{c <fc 

swijtaitffS^K&So ^fe, i^7+i7(iit 

^^•y+«4{c©^ffM$nS(DT% «^^-y4 : -®7cD 

THfe«m^ <y*« 8*«m>< -y+« 7 fcitflsm** 

>y+«4(Dgffi±{c^-r§ (Ig (G) ) „ gg&ttft 
^7*l8iaDt^7*l7 ©±® i: ffliJE 9 *3 J: 
^W^>y+«4C0ffli]ffi9©^T^fflt5nSo ^*5v H 
6»^p<-y*a8{i, n%.*v*M7 £MMM*v*M 
4 £ LfrJ£f££ft&^<DT\ Mfe'B^^ -y *Ji 8 ©/^ 
-y{blS^ST*feS 0 fctfftfc, Hfe«m^-y+« 
8(i, ^«tt^W1-S«m^-y+H7S0 : ^«^^-y* 

«4(c{±«M^ffltc«fco«Ji?ns3b^ mmmi^L 



(6) 



EMittuL 4 00 g/l 

2 g/ I 

mm 3g/i 

* v ior~3o xim%x\ i o "c^tt-i* 

gJwtfit&H^U 3 0 < UX±T'(±»I#$£U\ 5 1 
SK® J6« 3 0 A/ d m 2 ~ 7 OA/dm 2 im%~Q&%<> 

[0 0 2 7] mi <DTM. (A) -IS (G) tc^-r^jg 

^ffi^^-rso s-r, mwmfc i ±tc^7Ktt^H^fli io 

(IS (A) ) , ttM*>y*%#ffl-f 
tb, 0 . 5 /i mlXT©JIJ?T*&«#M -y */l 4 £Jg$ b 

(b) ) „ mm^^-ym^^-y^Ltc 

CPU (C) ) „ C<Db->*Xhg(5 5cD/^-y{i, 
$£nT</^^^K>l8S8?7< >y *H 4 oy±lcm^ <y 

*mi*B$L1rZ> (IS (D) ) o £©*f£lIM^-y* 
S 7 cDliJSli hg 5 ©HiPi:|B|gJt^^nJ^T{c 

(E) ) , xyf-y^fc«t!3«a^>>*B^#aSP©«{ 
>y *Jf f § i: i: & tcK&tWP* >y **T© 

(IS (F) ) 0 /<*-y{fcSnfc*«*«y 
+1 7 tI3-fLfeIt(S^ -y+«4 fc«fc tf JHfe/<* 

->SI56^ffM$n2>o fib, C <*)«£*£[* V** 7 30 

?f&«:MS#M -y 4 (D^JSOS^tc cfe 0 jggaiJW 

M.%tuh* v*m*mm L-ci&femat* y+is^i 

3 (IS (G) ) o JH&*!l[*-y*JB8fcJ:D*«*-y 40 

+1 7 CD±S i: <TOffl 9 *5 «fc ffm * v *JB 4 ©flflffi 9 
©^TtfgfrttSo &3b\ JRfeMSC* -y *g 8 «M 

^7+i7 tmnm* v *m 4 tc L^Sfig^n^i^ 

T\ HfeWM^-y+SSO/^-WklSti^ST-fe 

£<, JSHfae., nfe«m^-y+«8f±, 

IKft^nA 4 00 g/l 50 
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5 0g/l 

* >y *fflfitt 1 0 1~ 2 0 "C^JI^-P, 1 0 tWTTtt 
8MRflH43 OA/dm 2 ~1 0 OA/dm 2 tfjl^T'fe 

mmm2<Dm&*ffim'W-yicmi&tzici3., x>y^ 

[00 2 8] 

[^sie>j] <mmm 1 > 

(H4#J!g) 1 0 0 /tm<DPET7-f /1/A±»C, 4?'J 
fc F a + v'T'p kT;l/7 ^ <J b- h J: <5 ^9 AM® 

fc (IS (A) ) „ 4 01CT»l«Jpa^»y*«ll!Lfc 

Tkj^fe. ftjftbfc (IS (B) ) o i^*S2 Ojim, 
■yf-2 0 0 nm<Dfe?rt*-y%%brcl'i'X hg|55^ 
7* h'J V^77^-St«t5«lSLft (IS 
(C) ) o *fba-K*iS}||Tx»yf-yyL (IS 

(d) ) , uvxbZM&Lrc (is 

(E) ) o mz. KTtitlMI-'yT-yWy+I 
^ffiffl bTllfe*^^ >y *R 8 -y 4 

ffiltc^bfc (IS (F) ) o 
<HfeX-y^r;l/^-y^fg> 

SKxy-5r;l/ 7 0g/l 

ih&=. >y y;l/7 > ^x «7 A 4 0 g / 1 

fiiiKSiJ 2 0g/l 

^*y7>l!7"hU7A 15g/l 

7< -y *iBfitt 3 0 °C , «^SBjg« 1 A/ d m 2 TIto 

OS^tO-r, -y 8 <D9£B.%mt 8 %T« 

$>o7c 0 

[0029] <nMmz> 

da 5 < nmm i>tm vj5'&T°m» o . 5 n m 
<DM i mmm*v*m4*wrz (is ca> (b) ) 0 * 

KStUH^'y+KJ:'?^ iiS^7*l4±lc3/jm)| 
©*St^y*Ji7«r}BlSLfc (IS (C) ) o b^'Xh 

«5 5%<n«(wi >t^iifc^L, (is (d) ) , m 
vcM-immx^y^y^L (is (e) ) % 
«B5%»*bfc (is (f> ) „ zuctxriCTjktm&m 

tc (IS (G) ) o 

<Sfex >y -y +fg> 

95S?x-yy;U 8 5g/l 

^--y^^Ty^rX^A 3 0g/l 

tmmm 1 5 g / 1 

^^>7y!tf-h'y7A 2 0g/l 

^*y*aaiStt5 0'c, «Sftmst± 0 . 5 a/ d m 2 r-tTo 



(7) 
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[0030] <$mm3> 

(06#«O J¥£ 1 0 0 /zm©PET7-r;UA±fc, -fe;l/ 
p - X 7 -fe f - h J: tf /< v 5> £ Afffig© *J 1 a ;i/ * * 
y-x*/-;Pg£»«ig«£&IUU 2 0m 7 0 
■Ce^lSLfc (Xg (A) ) „ 4 5tT**WtlS»;<'y* 

jbsu hjso. 3 nm<Dmnm*y*m4*nrc (x 

5 (B) ) . £j£& i(gl5fim, If >yf- 1 5 10 

yy77^-siaoffMLf; (xe (O ) . mm 

r.miffi&X'x.vl-y'fL (xg (D) K 

6 u^h^pjfsurc (xg (e) ) o n%*v*ic 

m<DW55M*y*M7 (Xg (F) ) 0 * 

4©£BB±£J&£L;fc (Xg (G) ) o 
<H6*M*nA;*«y*ig> 20 
HiHt^DA 3 5 0 g/l 

*»» 3g/l 

mm 3g/i 

* '> *ififitt 2 0 °C T\ BififBSH: 3 0 A/ d m 2 T'fir 
1±©i^fc©T\ jafe«ft^'y*«80)tKSt*tt 1 0 

[0 03 1] <HM4> 

(0 7 #88) ®£ 3 0 0 11 m©7 7 U ^7 W /1/A±fc, 
■tyl/D-X7-tT- hfcJcO^^Aj^Ov^P^ 30 

6 0TC"P«j»Lfc (Xg (A) ) o 4 Zt-QMmWL* 
•y+SaiL, PJSO. 2 /im©aft«fSMv*Ji4&1#;fc 

(Xg (B) ) „ Tkffi, itS2 5/iin > £>y^ 

1 5 0pm©jS!1fr?/^*->'%Wtfc2/imff©U^ 
hSP5%7*h'JV^7^-j£Hi«J:0JBjaLfc (Xg 

(C) ) o ttf^y+fck^ «$©&«** 
-y */I 4 (Dmm±ic 2 /i miDtti^ y *M 7 t 

(xg (d) ) . \si?xh®5*mmi,tzm (ig 

(E) ) , ««^'y*S=P#ftaJ%Jfi<fc»zitt*»iS^ 40 
x>y^y7*U ejdbfe (Xg (F) ) „ 
fiTFfcaVf JSfe«S&7nA* LTHfe«M 

* -y 8 >y 7 *5«fc >y 4 © 
^EXfcff^Lfc (Xg (G) ) o 
<I6t^oA^'y*I> 

Xg{t7PA 4 00 g/l 

*RB 5g/l 
SfH 2g/f 

* -y +fifi 14 2 5 tT\ Hjffi&Jgfci: 5 0 A/ d m* X'ii 



tt©flf^fe©T*, JHfiflBM»y*Ji8©ttK«MSH:9% 
[0 0 3 2] <HSf50!l5> 

(02, 08#«O /P$3mm©^v7.fe±{C, tf'Jt: 
K P * $/ 7p /l> 7 7 V U- V *5 £ W < 5 5> 7 Atttt© 

(xg (a) ) o 4 ccTftwisa^y+fflaLfc^ 

*«s, fcjliUfc (Xg (B) ) o l|2 0|iin> e<y^ 

\*vv7774-mc£*)&i8.Lrc (xg (o ) o * 

fc\ US>Xhff5ti:, l£?/<*-:/©J5Hfc:7-*»* 
t57c46, ^7X«©^te^*»«r»ttfc (08# 
B0 „ *fk»zijfak}S»Txyf-yyL (Xg 

(D) ) , zkifc, l^XhfcfiJgtLfc (Xg 

(E) ) . #fc x J^Tt^-rHfe*»x>y-7-;l/^>y+^ 
£$ffl LTHfeWM^ >y *H 8 £»*#M >y *Jf 4 ©^ 
ffi±KJMb7c (Xg (F) , 02, |8» ) o 

W&t-ytril' 7 0g/l 

m~y'r)l<7> : E-'t7l» 4 0g/l 
w&ffiiB 2 0 g / 1 

^^->7>^h'J7A 15g/l 
* v^Mm* 3 0V, l A/d m 2 

©*V*fc©T\ >y+S 8 ©)t5l**tt 8 96 T 

[00 3 3] 

Caw©**] c©58W©3831fitt«KJft'>-^Htti:* 

n§©x\ %©iea^#«n«. 

(1) M^cltanttSJI, »«)S^-y*a, «m*>y* 
Htc^a^^k^W^b^^Sct^^v^©^ 
«*tt»Wt«BH©a o , »ms? ^ >y 

Lt^ Q Sfe, *8«<»^*y+Ji©#*tt*^ftt^ 
©T\ 7-7>fft*)iz<^t^offlm&t>%;i<\ 

(2) Sfc, «S*ft?^-y+g^«^><<y^«© rffliJSj 
{ctHfe«M^>y*S*W(c«l$tl, C© TdJfflj 
ftJ:S3t©fiS**fefliA5Ci:^T?f?S©-e» <&ic®tb 

(3) Hfe»«^«y*e©/^->fb©^^ 
4 < » ^ 7 - X ^ 5 46 © U X h X g i^S 
v^©T% 2ittt«atffii/-;PH«8©KJiX8*iafB5ft 

[0ffi©B*%l«W] 

[a i ] aaw)aBtttw»s/-yi/ F*r©-««^-r 

Wffi0T'fe5 o 



(8) 

13 

[03] ntD^m^m^wmm^-^mo-'m.m 

[04] c (D^m^m^mmm F#©n>g£ 

[05] c<D%w<DmK&wm&i'-)\<m<Dmm?] 

[06] c <n%m<DMx®.mffiMis-)i< m<ow&fi 
&(D-xm%*tmmmx'&& a io 
[07] cvmmmx&mimis-fivttcDmm 

&CD-I@^^-rWffi0T'fe5o * 
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[08] 0 2 tjivrc <Dmw<omyt&nmM -y-n f 

^©-^SI0<JO¥ffi0T*fe5„ 
[ft*§<DI8^] 

l iiBJiSf* 

4 mnm*v*m 

5 Uv'XhgP 

6 Hfe^*-yg($ 

7 «SD<-y*Ji 

8 HfeWf^-y+il 

9 mm 



[01] [02] [03] 





(9) 
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